organizations that praised the Bureau for its work in providing relevant data during labor disputes-data which often led to favorable decisions for laborers, such as the decision in the Anthracite Coal Strike-now accused the Bureau of employing faulty methodology or giving way to political pressure (e.g., 1904 was an election year).
Although the public's demand that the federal government address social and labor unrest caused by drastically higher prices in the late 19th century seemed to solidify the prominence of the Bureau's nascent retail price index as a national economic statistic, countervailing economic conditions in the early 20th century, as well as political decisions by the Roosevelt administration, made the future of the Bureau's pricing program anything but secure. With a shrinking budget leading President Roosevelt to demand that the Bureau shift focus to studying progressive reform topics, Commissioner Charles Neill decided that the retail pricing program could not continue within its extant scope while maintaining the degree of accuracy necessary for the data to be reliable. After curtailing the retail pricing program by having it collect and publish prices only in alternate, non-election years, Commissioner Neill temporarily ceased operation of the program in 1907. 12 The program would resume in 1911, but only as a limited version of the earlier work completed.
The creation of a "cost of living" index
When Royal Meeker succeeded Charles Neill and became the third commissioner of the Bureau in 1913, the retail food price index's scope was diminutive compared with its scope in earlier periods, because of the costcutting measures that had been implemented. The resumed index covered 39 cities in 32 states, in contrast to the 70 localities it had covered in 40 states at its peak. The number of food items priced had been reduced from 30 to 15. The most significant change in methodology was the collection of prices from retailers by mail-in questionnaires, rather than through onsite visits by BLS agents.
From the onset of his administration, Meeker was candid about the reservations he had about the quality of the retail price program. In 1915, he stated, to a group of economists and statisticians, "I had become very suspicious of the Bureau's index numbers, especially its retail price index. Some people here present will no doubt recall that I was wont to have fun with the Bureau's index numbers, I no longer have fun with them-they have fun with me." 13 Indeed, a revision of the retail price index was one of Meeker's primary concerns, as he later recalled: "Before I had got settled in the saddle, I set about to revise and recalculate the index numbers published by the Bureau."
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The index that resulted from Meeker's reforms encompassed 46 cities and incorporated an expanded selection of food items; an increase of 13 categories, including 28 food items; the addition of eight new cloth and clothing items; and the creation of the new category of anthracite and bituminous coal and gas for domestic use. This expansion served both to improve the accuracy of the retail index and to represent the changes in workers'
living costs more completely. However, with mobilization for World War I escalating, industrial and labor management demands quickly led to the recognition that even the more expanded retail price index could not accurately represent the ever-increasing costs of goods and services in industrial centers throughout the United
States.
The first wartime request for a study of the cost of living came in 1917 from the Shipbuilding Labor Adjustment Board, which was formed only shortly before the request, with the dual mission of informing itself of the cost of living in the many shipbuilding districts subject to its jurisdiction and tracking changes in the cost of living as time progressed. Commissioner Meeker worked quickly and earnestly to secure funding to complete the study and ultimately received $75,000 (approximately $1.35 million in 2012 dollars) from President Wilson to complete the surveys in 18 major shipbuilding centers. 15 The board used the results of the study to set uniform national wage rates for various shipbuilding trades.
Because of the time constraints of the study-the surveys were conducted over the early months of 1918-national labor arbitrators and the Wilson administration acknowledged that the study was far too limited to serve as the key component in an indexing scheme to standardize and stabilize national wages. For example, the study still used the weights derived from the 1901 study of family expenditures. Furthermore, the Bureau did not have time to fully develop item specifications to ensure the future pricing of identical or closely comparable items, nor was there time to collect an adequate sample of prices for many of the items priced.
To fulfill a request of another labor arbitration board, the National War Labor Board (NWLB), the Bureau received $300,000 ($5.38 million in 2012 dollars) to complete a national cost-of-living survey; defense supplements between 1917 and 1919 brought the total to $650,000 (about $11.66 million in 2012 dollars). 16 The
Bureau used the funds to conduct a new household expenditure survey and a new retail price survey to develop a price index for the NWLB. This index represents the formal beginning of a regular, comprehensive national consumer price index program.
The first phase of the project entailed collecting expenditure data from 12,000 families in 92 cities in 42 states.
As with the previous 1901-1903 expenditure study, the families studied were defined as those of moderate income, with annual incomes between $900 and $2,500. Unlike the previous survey, however, the new one excluded "non-English speaking families who have been less than five years in the United States." 17 Also, although the Bureau collected data from African American families, only data from families in which Caucasian, male wage earners and clerical workers contributed the majority to a family's income were included in the official index. So, although the 1917-1919 study was more geographically comprehensive, it was much more restrictive demographically, compared with the 1901-1903 study. The data collected enabled the Bureau to publish average yearly family expenditures for food, clothing, rent, fuel and light, furniture, and miscellaneous goods, and to estimate average total yearly expenditures per family.
The collection of retail prices occurred in two stages. First, the Bureau retroactively used prices collected in retail establishments for December of each year from 1913 to 1917 in 19 industrial centers and in an additional 13 cities for December of 1917. Regular retail price collection began after 1917 in all 32 major industrial centers.
Depending on the article priced, pricing occurred one to four times per year. Again, the results of these studies were used to standardize and stabilize wage rates during U.S. involvement in World War I. A secondary use, due to wartime inflation, was to determine whether compensation maintained parity with price increases during the period. For example, the Congressional Joint Commission on
Reclassification of Salaries used BLS data to conclude that federal employee compensation in the District of 6 Columbia had not kept up with inflation. The Commission came to this conclusion by establishing a standard budget for a family of five. The budget represented "a sufficiency of food, respectable clothing, sanitary housing, and a minimum of the essential 'sundries.'" 18 The Commission noted that the budget did not include savings and insurance or recreational or educational items that ought to be included in a "proper American standard of living." 19 Using BLS data, the Commission estimated such a budget to be $2,288 for a family of five in the District of Columbia in 1919. 20 Similar family budgets were constructed for families elsewhere in the country by federal agencies and advocacy groups, using data from the 1917-1919 expenditure study.
Immediately after World War I, the Bureau faced daunting challenges in maintaining the scope of the cost-ofliving program. Congress voted to return federal agency budgets to prewar levels, and although the Bureau sought a "deficiency appropriation" of $475,000 in 1919 to continue cost-of-living and budget studies with the same frequency and scope as those carried out during the war, Congress approved just $12,000. 21 Then, throughout the first half of the 1920s, BLS senior officials tried to persuade Congress of the desirability of increasing appropriations to a level sufficient to maintain the quarterly publication of a "cost of living" index, but
Congress failed to fund the increase. In 1925, BLS Commissioner Ethelbert Stewart had no choice but to accept continued budgetary constraints, whereupon he reduced cost-of-living work to a semiannual schedule.
Judging from the retrenchment of cost-of-living work in the earlier half of the 1920s, it would have been fair to assume that, once again, the future of a consumer price index as a national economic statistic was uncertain.
However, such an assumption would have been premature. Just as Congress was scaling back budgetary resources, a triad of businessmen, economists, and unionists was gradually acknowledging that there was a secondary, though no less important, role that a national consumer price index could play in an increasingly consumer-driven economy. Businessmen were interested in gaining insight into consumer behavior and in modeling consumer demand. Unionists were concerned with maintaining the purchasing power of wages relative to changes in productivity. Economists obviously desired to study both aspects of the nascent consumer economy. So, by the late 1920s, these same groups, along with Commissioner Stewart, acknowledged the need to begin work on updating the composition of the fixed basket of goods and services that was derived from the 1917-1919 consumer expenditure study and that the Bureau used in its "cost-of-living" index.
Although, by the close of the 1920s, the Bureau would not undertake a comprehensive study to update the basket, it did participate in two smaller surveys of income and expenditures. One survey was conducted on behalf of the Personnel Classification Board, with the purpose of aiding the Board in establishing a wage scale for government field service. "kept an awful shop-oh a terrible shop!-padded with people who didn't do anything and couldn't do anything, and padded with untrained and uneducated people to whom he gave jobs." 25 After her appointment, she made known her reservations regarding using the outdated index to adjust federal salaries. 26 The objections raised did not go unnoticed; quite the contrary, President Roosevelt was sympathetic to them and understood the importance of the Bureau's role relative to the goals Secretary Perkins had for the Department of Labor at large.
In her first year as Secretary, Perkins explained to the Advisory Committee to the Secretary of Labor (ACSL) that she intended "to make the Department a vigorous and energetic organization for the promotion of labor's interests and that a revitalized BLS would provide the technical grounding and economic analysis for this role." 27 Thus, Secretary Perkins immediately set to work professionalizing the agency by recruiting technical experts who would oversee the first major modernization of cost-of-living methodology, with the ACSL serving as the main forum for proposals for reform. The last change effected by the 1935 revision involved modifying the method by which the large metropolitan indexes were combined to create a "composite index of living costs for the larger cities of the United States."
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At the time of the revision, food prices were collected in 51 cities and retail prices for all other goods were collected in 32 of the 51 cities. As stated in the Monthly Labor Review article explaining the revision, "it [had] been customary after weighting for each city the chain-store and independent-store prices, to average without further weighting all the quotations secured for each food priced and to multiply these average prices by weights representing average quantities purchased in the United States, [whereas] indexes for items other than food were computed for the United States by combining aggregates for [the] 32 cities and comparing the aggregates for one date with those for another." 32 To approximate more closely the inflation experience of large U.S. cities, the Bureau began weighting the aggregate costs for both food and items other than food by the combined population of both the metropolitan area in which prices were collected and nearby metropolitan areas in which prices were assumed to move in a similar manner. Because the number of cities in which prices were collected for food and for all other items differed, the weights assigned to the food index differed from those assigned to all other groupings of items.
Aside from changes pertaining to the calculation of indexes, the Bureau implemented changes related to sampling. The number of food items sampled doubled from 42 to 84. The rent sample also was revised, to better represent the population consisting of urban wage earners and lower salaried workers. To support these changes, the Bureau expanded its pool of onsite price collectors by training local residents in the urban areas where prices were collected and employed them on a contractual basis to collect some of the data. In addition, the Bureau improved the content and use of written specifications of items for pricing, thereby ensuring greater comparability among geographic areas (for a given period) and among periods (for a given geographic area).
Besides their importance in creating a more accurate measure of inflation, these changes also were key in that they were the first signs of a less constrained budget and greater operational capacity for the Bureau under There is nothing in the bulletin in which the preceding text appears which suggests that there was any bias due to underrepresentation of African American families in the underlying sample, although Stapleford notes that "the national averages that included black families showed only a 'negligible difference' from those for whites alone (despite racially distinct purchasing habits)." 43 It is hard to determine conclusively whether the sampling criteria did indeed somewhat undercut the Bureau's effort to create a more encompassing measure of the effect of inflation on moderate-income families. What can be said is that the Bureau did take the necessary steps in creating an inflation measure that was more representative of all moderate-income, urban families, but that it still had a ways to go in creating an all-encompassing measure of consumer inflation for the urban population in general. that goods normally associated with upper-income families were becoming less expensive and were now within reach of moderate-income families and that the electrification of daily life was quickly becoming the norm for urban wage-earning families as well as the more wealthy. 44 The new index encompassed 198 goods and services. Generally, the weighted importance of the food and clothing categories decreased whereas the categories for (house)furnishings and miscellaneous items increased. The Cost of Living Division introduced a new aggregate index for household fuel, electricity, and ice.
Introduction
The weights for each individual item in the group index reflected a marked shift away from coal and gas for heating, cooking, lighting, and power, substituting electricity for these purposes at home. After increasing the number of items priced in the food index to 84 in the 1935 revision, the Division found that the price movements of some items "could be predicted from those of others." 45 As a result of this observation, the Division reduced the number of priced food items from 84 to 54, although some items (mainly within the fresh fruits and vegetables category) increased in number and others (fresh and frozen fish) were newly incorporated into the 47 In the particular example of the meats group, 13 specific cuts of beef represented the purchase of all meats by urban wage-earning and clerical families. Lastly, and further demonstrating the influence that academia and technical experts had in reforming the index, the BLS established official policy on how taxes were treated as part of the price collected for an item. Sales taxes and consumption taxes (such as automobile taxes) were included in the measurement of an item's price, but only after prices had been collected and only during index calculation.
Property taxes were assumed to be implicitly reflected in rental prices, and income taxes and Social Security taxes were excluded from the index (the latter being treated as savings in the conceptual framework at the time of the reform).
When Frances Perkins became Secretary of Labor, the BLS Cost of Living Division was lacking the budgetary and, as Secretary Perkins argued, personnel resources to maintain a technically robust national consumer price index that reflected current consumer preferences in a dynamic modern economy. The data underlying the index that was used to adjust federal salaries in the early 1930s were painfully outdated; they reflected a time before items entirely from the index on January 15, 1942. They were replaced with used automobiles and used, recapped, and retreaded tires. Also, the relative weights of automobile repairs and public transportation costs were increased to reflect changing consumer behavior. These types of modifications were characteristic of a wide range of changes that were made in the clothing, housefurnishings, and "miscellaneous" categories throughout 1942. Table 1 , taken from an article in the July 1943 issue of the Monthly Labor Review, summarizes these early wartime adjustments.
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Changes to the food index were less drastic than those made to the indexes just discussed. The BLS pricing program sought to adjust the weights of the food index, which were based on expenditure data from 1935 to to decide how to handle discontinued or disappearing goods, but also field agents had to be vigilant in perceiving quality changes in items that remained available on store shelves. The measurement of price change for a particular item was contingent on the information provided by field agents who recorded a price in the current pricing period, t. When agents obtained a price that was within specification for a given product, but noted some type of deterioration in the quality of the product, the pricing program treated the situation as a price increase from period t -1 to period t. For example, an agent "noted that a box of corn flakes, priced the same as last year, is now marked as containing 6 ounces, where it formerly held 8 ounces. This change [would appear] in the index of food costs as an increase in the price of a half pound of corn flakes." 54 Division staff developed two ways to reflect a price increase in the case when a lower price line item was discontinued and the only option was to purchase a higher price line item of similar specification. If the higher and lower price line items were simultaneously available in periods t -1 and t, then the price increase was calculated as the change between the price of the higher line item in t and the average price of both items in t -1. If the higher price line item was not available until after the discontinuation of the lower price line item, then the index reflected the full price increase between the higher priced item in t and the lower priced item in t -1.
Wartime pressures on the CPI. Despite the Bureau's attempts to maintain a representative index that accurately Organized labor and the CPI. Shortly after the formation of the President's Committee, the labor representatives on it submitted a report asserting that the true cost of living had increased 43.5 percent from January 1941 to December 1943 whereas the BLS cost-of-living index had increased by only 23.5 percent. The report emphasized that the BLS index failed to accurately and fully reflect the many changes the wartime economy had inflicted on the cost of living for urban wage earning and clerical families. 63 The Bureau riposted that evidence affirmed otherwise; after all, the Mills Committee had confirmed that the Bureau had, as best as possible given the scale of challenges, adequately adjusted its index methods to account for conditions (such as disappearing items) that affected retail prices. In effect, the committee had affirmed the index's accuracy as a measure of the change in retail prices. The discrepancy between labor's numbers and the BLS index was not a The Mitchell Committee issued its final report in June 1944 against a backdrop of strained relations between national labor officials and BLS staff. 65 The Mitchell Committee generally concurred with the findings of the Mills
Committee, asserting that, given the challenging economic conditions, the Bureau had "done a competent job… in providing a measure of price changes for goods customarily purchased by families of wage earners and lower-salaried workers living in large cities." 66 The Mitchell Committee also agreed with the Bureau's position that many were confusing the additional expense of attaining a higher standard of living for an increase in the cost of a fixed standard of living. Without offering any methodological changes, the report proposed that the BLS accurately measured what it was intended to measure. He also concluded that, in failing to take into account hidden increases in prices (e.g., an effective increase in the price of a good whose quality has been lowered but whose price remains the same) and in excluding small cities from the geographic sample, the index was likely biased downward by between 3.5 percent and 4.5 percent, but not more than that. In February 1945, Fred M.
Vinson, the director of the Office of Economic Stabilization, used the findings of the President's Committee report to maintain the Little Steel formula for federal wage stabilization policy. telling him in a note that "The people who object to this index don't object to its name, you know. They object to its shape and size, and it won't be any more comfortable or acceptable under another name." 70 Frances
Perkins' tenure as Secretary of Labor ended June 30, 1945, however, and her successor, Lewis B.
Schwellenbach, quickly agreed to Hinrichs' title upon assuming leadership over the Department of Labor.
A permanent role for the CPI in postwar industrial relations
In the years immediately after World War II, it appeared that the Bureau and its CPI program were set to suffer the same fate of substantial cutbacks as had occurred after World War I. Indeed, the Bureau experienced two Corporation lobbied Congress not only to reverse the cuts to the program's budget, but also to provide additional funds for a revision of the index.
As the federal government relaxed its wage stabilization policy, consumer prices began to rise rapidly in the immediate postwar years. Industrial strife and disruption was particularly acute in 1946. 72 As a strategy to prevent union strikes, in 1948 General Motors negotiated a 2-year labor agreement with the United Auto Workers (UAW) that included "two adaptive wage clauses," one of which required the use of the CPI. 73 The CPI component of the agreement first increased wages by 8 cents per hour, a number based on the change in the index from its average in 1940 to April 1948. Thereafter, the contract stipulated that, for every 1.14-point change (upward or downward) in the index, wages would be adjusted accordingly by 1 cent, except that downward adjustments were bounded if the index decreased to 164.7 from the April 1948 level of 169.3. As a result, General Motors could decrease wages by 4 cents an hour at most. Reviews would occur quarterly. Beyond maintaining a constant purchasing power, the parties agreed to increase wages by an annual improvement factor of 3 cents an hour, based on long-term trends in national productivity; the 3-cent-an-hour increase was derived from the mutually agreed-upon supposition that national productivity improved by 2 percent a year. The NBER review, headed by University of Chicago economist George Stigler, would bring about a paradigmatic shift in the theoretical framework within which BLS would make methodological choices. In response to the review's findings, BLS would abandon the constant-goods conception of a price index and adopt the constant-utility framework as the guiding theoretical perspective in revising future indexes. Implicit in this switch was the acknowledgment that, contrary to union arguments, the CPI overstated, or at least was an upper bound of, changes in the true cost of living.
Wages to welfare: conceptual changes in the CPI
The continuing theme that runs through this article is the notion that challenges presented by specific historical events often compel changes in the methodology that underlies the CPI. In other words, the answers to questions concerning why the Bureau uses a particular index formula or defines particular concepts as it does are rarely simply a matter of technical precision. Rather, they are frequently a matter of identifying some event that creates a need for a specific kind of price index and analyzing the (often competing) demands that different users place on that index. Without understanding the push and pull among the various users of the index, one cannot fully appreciate the features of the CPI at any particular point in time. Up until the late 1950s, decisions concerning the construction of the CPI were made with a firm adherence to what price index theorists and practitioners call the constant-goods framework of price index construction. That is, design, implementation, and calculation decisions were made with the idea that the CPI estimated the change in the cost of purchasing the same market basket of goods and services over a specified period. Furthermore, this market basket of goods and services was meant to represent only a specifically defined subset of the U.S. population, which, for much of the early history of the index, was those urban households headed by a married Caucasian male wage earner or clerical worker working full time and making an annual income falling within a certain range.
Without any context, these decisions appear to be ill conceived if the goal was to measure general consumer inflation continuously. As previous sections explain, however, generally that was not the goal of the CPI from its conception through at least the early 1950s. Rather, the CPI was primarily a statistic used to guide arbitration in industrial relations between unions and the major industrial sectors of a wartime economy. Given the context of measuring inflation over a relatively short time (during a war), for a defined purpose (arbitration between unions and vital industrial sectors), and under rather challenging conditions (a tumultuous wartime economy), the constant-goods framework for a relatively narrowly defined population is not as ill conceived as might be first The Stigler Committee and a constant-utility conception of the CPI. As Thomas Stapleford explains, the new tools and Keynesian ideas that grew out of the World War II experience exposed policymakers to the potential for national economic planning and the search for steady economic growth. 82 Planners in the early 1950s saw growth as a means to achieve many ends, most crucially as a way to overcome the threat posed by the SinoSoviet alliance of that decade. Amid a slowdown in aggregate growth and an accelerating rate of increase in the CPI in the late 1950s, the congressional Joint Economic Committee initiated hearings on growth and inflation.
As union and corporate representatives exchanged words over why growth had slowed and inflation increased, a curious line of argument was presented by two economists: Richard Ruggles of Yale University and Albert
Rees of the University of Chicago. In separate testimonies, Ruggles and Rees argued that the disparity between slowing aggregate growth and rising inflation was illusionary because the CPI was overstating true inflation.
They explained that the CPI inadequately reflected innovation that was occurring throughout the economy: the index was failing to account for quality improvements and the introduction of new goods. Given the testimony of these two renowned economists, the Joint Economic Committee in December 1959 "recommended that the government 'improve the design of [the CPI and the Wholesale Price Index] so that they would more accurately reflect quality and productivity changes and the introduction of new products.'" changes in the quality of existing products, no changes in consumer tastes, and no changes in relative prices of goods and services, it is indeed true that the price of a fixed market basket of goods and services will reflect the cost of maintaining (for an individual household or an average family) a constant level of
utility. But in the presence of the introduction of new products, and changes in product quality, consumer tastes, and relative prices, it is no longer true that the rigidly fixed market basket approach yields a realistic measure of how consumers are affected by prices. If consumers rearrange their budgets to avoid the purchase of those products whose prices have risen and simultaneously obtain access to equally desirable new, low-priced products, it is quite possible that the cost of maintaining a fixed standard of living has fallen despite the fact that the price of a fixed market basket has risen. [Emphasis added]
In other words, the Stigler Committee argued that, in estimating the change in the cost of living, CPI methodology held consumer preferences and behavior constant through time and that this approach did not reflect reality very well. Rather, consumer tastes and behavior responded dynamically to changes in relative prices and to the introduction of new goods and services, all in an attempt to satisfy consumers' needs and desires (utility) at the lowest possible expenditure. Therefore, the report asserted, the CPI needed to adopt new methods and definitions that better modeled the actual dynamics of consumer behavior. This approach meant moving away from the idea that the CPI measured the change in the cost of consuming a fixed set of goods and services over time (usually between 10 and 15 years) and adopting the idea that the CPI should measure the change in the cost of maintaining a constant utility (by adjusting consumers' preferences and spending behavior) through time as relative prices changed.
"To modify the CPI in the direction of a welfare index," the Committee offered recommendations concerning both the scope of the CPI and addressing ways in which the CPI differed from a "true constant-utility index."
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Pertaining to the scope of the index, the report urged the Bureau to move in the direction of "a more unified and comprehensive consumer price index program." 86 Such a change meant, first, including single-person households in the current index and, second, expanding the index to cover the entire population, including the "rural nonfarm and farm areas." 87 These recommendations implied preparing a sampling frame that showed "the distribution of consumer expenditures for particular goods and services by market area and type of retail establishment, as the means for determining the location of the current data within the universe and for determining the feasibility and cost of the collection of price statistics representative of the entire Nation."
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To better align the CPI with a constant-utility index, the report offered recommendations in five areas in which the Committee believed that the CPI deviated from the Committee's conception of an ideal welfare index and could implement changes with reasonable effort. The authors suggested that the CPI revise expenditure weights more frequently; introduce new products as early as possible and with small weights, and increase weights as products become more widely available and affordable; research and adopt scientific methods (e.g., hedonic regression) to account for quality change; measure the flow of services provided by durable goods, rather than the purchase price of those goods, in expenditure surveys; and review methods of weighting expenditures covered by various insurance products so that the weights would reflect only net insurance expenditures of the population (premiums minus payouts for claims).
To guide BLS staff in moving the index in the direction of a constant-utility index, the Stigler Committee We have here an inextricable mixture of changes in prices and changes in quantities of goods. What does this "ideal index" which has been achieved by so much mathematical labor, represent? Is it an index of price changes? Or is it an index of quantity changes? The answer seems clear that it is both and neither….The all important fact is that this index does not mean anything that can be clearly grasped.
The Bureau echoed Meeker's sentiment 43 years later in one of its 1964 publications explaining the revised CPI. "The revised CPI," the Bureau asserted, "continues to be what it has always been-a measure of price change, and of price change only, in items purchased by urban wage and clerical workers for their own consumption."
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One other area of contention was the treatment of durable goods, particularly home purchases. As mentioned earlier, the Stigler Committee recommended estimating the cost of the flow of services provided by durables.
The Bureau wrote in response, "Since an expenditure is considered consummated when the obligation is incurred, rather than when the payment is made, the total purchase price is included even when houses and durable goods have been bought on mortgage or installment credit." 95 The treatment of home purchases would prove to be a constant source of criticism until the CPI began measuring rental-equivalent prices for owneroccupied housing in the mid-1980s.
Although the CPI continued to be based on a constant-goods framework, the revised 1964 index did include changes that accorded with Stigler recommendations pertaining to its scope. First, the index now included single workers living alone. Second, the Bureau eliminated income restrictions: all households were now in scope if 50 percent or more of their total income during the survey year was earned by a wage earner or clerical worker who worked at least 37 weeks of the year, regardless of the total income earned. Third, the geographic sample was expanded to include smaller urban areas, and field agents began to price in the suburbs surrounding major urban areas. Indexation is now spreading rapidly on a strictly voluntary basis. The urgent need is for the U.S.
government to legislate indexation for its own activities, and to remove obstacles to private indexation….These changes should be enacted not only to facilitate ending inflation but also to promote fairness and justice in the relations between government and citizens.
Perhaps in response to this call to action, BLS Commissioner Julius Shiskin announced that the Bureau would begin publishing two CPIs starting in April 1977: "an improved index for urban wage earners and clerical workers to meet the requirements of collective bargaining, and an index for all urban households, which will provide a new comprehensive measure of price change for the economy." Commissioner Shiskin decided to go with the plutocratic approach, which "would be best for 'deflating GNP and component income distribution' for the national accounts." For the previous index, areas and types of outlets were chosen by probability sampling, but actual outlets were not selected probabilistically. For the revised 1978 index, the Bureau designed a Point-of-Purchase Survey to obtain the data needed to scientifically select the exact outlets at which items were to be priced. This survey, conducted in 1974, asked approximately 23,000 families where they purchased various goods and services. As with the Consumer Expenditure Survey, BLS teamed with the Census Bureau to administer the new survey of retail outlets.
BLS also redesigned the rent survey in its entirety. Previously, CPI field staff collected rent data semiannually from two (for most cities) or three (for the five largest U.S. cities) subsamples of 500 units in each sample city.
Beginning in 1974, BLS incorporated smaller rent samples within each city, but divided each city into six subsamples for semiannual pricing. This change permitted pricing every month, rather than every 2 or 3 months as in the previous rent survey. BLS found that smaller, more frequent sampling "improved the timeliness as well as the accuracy of the rent index." [T]he market basket item which was previously "Vitamin D, Grade A Homogenized milk in half-gallon containers" is now "Whole fresh milk." Through the disaggregation process, the pricing agent selects the specific kind of fresh whole milk that will be priced continuously in each outlet. By this process, each kind of whole milk is assigned a probability, or weight, based on the quantity of it the store sells. If Vitamin D,
Homogenized milk in half-gallon containers makes up 70 percent of the sales of fresh whole milk, and the same milk in quart containers accounts for 10 percent of all whole milk sales, then the half-gallon container will have a 7 times greater chance of being chosen than the quart container. After probabilities are assigned, one kind of milk is chosen by an objective selection process based on the theory of random sampling. The particular kind of milk that is selected by disaggregation will continue to be priced each month in that outlet.
Although the number of priced item categories was reduced, using the disaggregation procedure to select specific items for pricing within more broadly defined categories resulted in a more representative mix of goods than could be achieved under previous pricing selection processes. Since the 1978 revision, there have been further modifications to reflect changing consumption patterns, but the general organization of the item structure continues today, so that an individual who used CPI data tables immediately after the 1978 revision could use current CPI data tables with relative ease and familiarity. Also, CPI field economists continue to employ disaggregation when initiating the selection of an item to be priced at a particular outlet for a given period.
Yet another lasting revision of the CPI was the redesign of the area sample, whereby coverage expanded from the number of price quotations substantially, because it represented the urban population at large more accurately. The smaller number of price quotations enabled the staff to price nearly every item more frequently.
The percentage of items priced monthly increased to 53 percent of the items in the CPI market basket (from 48 percent), and 41 percent of the items that were previously priced quarterly would now be priced every other month. The more frequent pricing halved the number of days by which the CPI lagged the reference month: the lag decreased from 22 days to 11 days.
For the first time, BLS began publishing, in addition to the 28 already separately published area indexes, population-size class indexes for the Northeast, North Central, South, and West Census Bureau geographical regions. These regional indexes would permit users of the CPI to select, on the basis of geographic location and population characteristics, an index that approximated the user's inflation experience. Thus, the new area sample not only improved the reliability of the national CPI, but also greatly enhanced CPI data users' ability to customize data requests.
Limitations of the 1978 CPI.
In introducing the revised 1978 CPI, the Bureau identified three conceptual problems that remained unresolved and that would prove to generate much interest in the index in the future.
The most obvious unresolved issue was that of population coverage. Prior to the 1978 revision, the CPI represented the experience of an average consumer from just one population group: urban wage earners and clerical workers. Under the 1978 revision, Commissioner Shiskin intended to maintain only one population group, but that group would be all urban consumers. However, negative reaction to the planned discontinuation of the CPI-W persuaded the commissioner to temporarily publish both the CPI-W and CPI-U (with increased funding approved by Congress in the 1976 budget). Declaring that he would revisit the issue no sooner than 1981, Commissioner Shiskin offered the idea of a family of consumer price indexes, "roughly analogous to the array of unemployment data published by the Bureau of Labor Statistics," 110 but he also explained the necessary expansion in inputs (financial and statistical) such an approach would require and conditioned it with the following caveat:
Yet, no single segment of the population is a completely homogenous group; each is made up of many individuals who each have their individual way of life. In any group, a price index would rise more rapidly for some than for others. Therefore, even under the current wage-earner and clerical-worker index, some individuals will gain and some will lose when wages are escalated by the CPI.
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The 1978 revision of the CPI also left the Bureau's treatment of quality change unresolved. The Stigler
Committee had urged the Bureau to adopt methods that were more scientific in order to account for quality change. In particular, the Committee wanted the CPI to make greater use of hedonic regression and demonstrated the use of the method in a staff paper that was included with the main report. 112 But the Bureau did not incorporate hedonic regression into the 1978 revision: as stated in a 1977 BLS report, "The BLS is continually researching better methods to measure quality change, but has not as yet developed a viable alternative to the present methods," which involved using "an indirect method to measure the quality change by evaluating the additional cost associated with producing the change in quality." The resurgence of inflation in 1978-about the time [Janet] Norwood became Acting Commissioner-and its acceleration in the following 2 years intensified concern about the rising costs of the indexation process.
Attention centered on the CPI, and specifically on its homeownership components. In 1979 and 1980, the Council of Economic Advisers pointed out that shelter costs, which had a substantial weight in the index,
were rising faster than most other components of the CPI and questioned the Bureau's treatment of the purchase of homes and the associated costs of home financing. The Council described the Bureau's exploration of alternative treatments of this component and the failure of any of these to satisfy major users of the CPI. It suggested that using a rent index to represent the costs of using the services of a house might provide a better measure of changes in the cost of living to the average consumer, particularly in periods of sharp changes in costs of homes and home financing.
By the early 1980s, numerous government agencies had examined and critiqued CPI methods. Among those agencies were the CBO, the General Accounting Office, 120 the Senate's Committee on Governmental Affairs, and two task forces from the House Budget Committee. 121 Much of the attention was directed at the Bureau's treatment of homeownership costs; the CBO critique is representative: 122 Because the CPI does not distinguish between a home as an investment and as a source of shelter services, the rapid rise in the asset value of homeownership has been treated as an increase in the cost of living rather than as the increase in wealth that it has been for anyone already owning a home. In addition, homeownership is given an unrealistically large weight in the index because mortgage costs are counted along with the full purchase price. This makes the CPI very sensitive to swings in the mortgage rate of interest.
Well aware of the problems associated with its treatment of homeownership costs in the CPI, the Bureau tried to implement an alternative with the 1978 revision, but could not get its various advisory groups to reach a consensus on which approach to pursue. Once again, the Bureau found itself defending its methods amid controversy that really necessitated a political solution. Testifying before Congress, BLS Commissioner Janet
Norwood stated, "It is for the Congress-Congress and the administration-to determine what the purpose of the indexation should be," and noted that escalation "sometimes produces results that were not anticipated."
She concluded, "Some people would like an index that doesn't go up so much, and other people would like an index that goes up more. And when they don't have that which they want, they feel there must be something wrong with the indicator itself." Beginning in 1987, the rate of implicit rent charged for each owner unit in a sample of homeowners is estimated by using a set of rents for housing from the same geographic area and with similar characteristics." 125 The revision also "improved sampling, data collection, data processing, and statistical estimation methods," and "introduced techniques to make CPI production and calculation more efficient." During the early 1990s, BLS research economist Marshall Reinsdorf uncovered a systematic upward bias in the CPI by comparing the rate at which average prices for various food categories were increasing with corresponding CPI food indexes. 127 Reinsdorf's research demonstrated that, for similar food categories, the food indexes tended to increase more rapidly than average prices that the Bureau also published for similar categories. He identified the source of the bias as the way in which the Bureau introduced (or linked) new items into the item sample when updating the outlet sample. The total bias of 1.10 percentage points was within the range provided to Congress by Chairman Greenspan, and the lower limit of the plausible range of the total bias in the Boskin Commission report coincided with Wynne and Sigalla's plausible estimate of CPI bias. The Commission's estimate for bias due to new products or quality change became a topic of contention not only for its magnitude, but also because it was based on little supporting evidence. In response to a letter from Jim Saxton, chairman of the Joint Economic Committee, the Bureau published a piece that contained the following text: 142 In putting forward these estimates, the commission does not cite any published or unpublished studies, and indeed they comment on the absence of such evidence. Moreover, the commission does not specify how their estimates were developed in the absence of evidence. In several places the report characterizes the commission's specific estimates of bias as "conservative," but it generally is not clear why this is believed to be so. The commission's standard, the cost-of living index, is defined as a function of consumer preferences, so reasonable questions to ask are, "Whose preferences are being described?" and "How were they assessed?" Although economists have methods for drawing inferences about preferences from market data on observed consumer choices, the report does not indicate that the commission used such methods in these cases. Appendix B presents an analysis of two categories, fresh fruits and vegetables and motor fuel, which attempts to quantify the missed consumer benefit or "surplus" that was described by the commission. In both cases this analysis concludes that the commission's estimates overstate the bias. To take a recent example, the fact that the CPI is not revised retroactively was one of the principal reasons for its selection by the Department of the Treasury as the index for its inflation-protected bonds, first issued Also, the Bureau already had been calculating experimental indexes that used a superlative formula at the higher level of aggregation and had found that, although "the timeliness of the CPI might be maintained by using some form of an approximation to a superlative index," the "commission's proposed 'trailing Tornquist' formula… has been shown to produce price changes that systematically understate the increases in the cost of living, as measured by the superlative formulas." 147 In the end, the Bureau would resolve the competing demands of the CPI program in 2002 with the publication of the Chained Consumer Price Index, but in the meantime the program was nearing the finalization of its sixth major revision, which was implemented for the January 1998 index. In final form, the Chained Consumer Price Index aggregates 8,018 elementary indexes (211 elementary item categories × 38 areas), using the Törnqvist superlative index formula and monthly weights from the current month and the previous month. 154 The benefit of the Törnqvist formula is that it captures actual observed consumer substitution behavior by using current-and previous-month expenditures to weight the elementary indexes when they are aggregated. 155 Because current expenditure data required to aggregate basic indexes with the use of the Törnqvist formula are unavailable when the initial and interim Chained Consumer Price Indexes are calculated, the Bureau "opted to Mean Index formula was ultimately adopted." 156 In selecting a geometric mean formula to aggregate basic indexes, the Bureau assumed that consumers would hold constant, at least over short periods, the share of expenditures devoted to purchasing a given type of item. In other words, if a consumer devoted a certain percentage of his or her income to purchasing apples, then, if apple prices increased, the consumer would maintain that percentage by purchasing fewer apples at the new, higher price. If apple prices decreased, the expenditure share devoted to apples would remain the same if the consumer now purchased more apples at the lower price. Empirical studies demonstrated that this aggregation approach biased the initial and interim indexes so that they were slightly below the final Chained Consumer Price Index; therefore, the Bureau decided to adjust price changes calculated with the geometric mean formula by an adjustment factor that "represents the In 2004, a final, major improvement in the estimation of the CPI involved expanding the collection of price data to all business days of the month. Previously, price data were collected during the first 18 business days of the month from January to October and during the first 15 business days in November and December. Expanding data collection to all business days would decrease any bias that resulted by not collecting data when prices could change at the beginning or ending of a sale held outside of the first 15 or 18 business days of the month.
Summary: 100 years of the CPI
In covering the evolution of the CPI since its inception as a World War I wartime statistic, this article has sought to explain the major technical changes that gradually modified the index from being a statistic that measured consumer inflation for a specific population (urban wage earners in major shipbuilding centers) and a specific purpose (wage-setting policy during World War I) to a generalized index that serves many roles for a broad array of users. Not every change in the CPI is covered here; that is evidenced by the fact that the history presented ends in 2004. Still, the article covers the details necessary for understanding how the CPI-W, CPI-U, and Chained Consumer Price Index are currently estimated and why particular methods are employed in Congress, meaning that Congress determines for whom the CPI should estimate consumer inflation and for which uses the CPI will be employed at the federal level of government. In addition, the CPI has numerous uses that are outside the purview of the federal government.
In response to an ever-expanding number of users, the Bureau has developed a family of CPIs, including a number of experimental measures. Even this approach, however, will not totally resolve the sometimes conflicting objectives of the various users of CPI data. For, in reality, each consumer unit (be it a household or an individual) purchases a unique mix of goods and services, and uniquely responds to changes in the relative prices of the goods and services in this basket. Therefore, each consumer unit would technically need a unique CPI to capture its inflation experience over time. It follows that any CPI which approximates the average change in prices for an average consumer of a particular population (e.g., elderly consumers) will have inherent limitations.
The Bureau also must weigh the sometimes conflicting goals of timeliness, relevance, and precision. What good would a CPI serve if, to adopt particular theoretically preferred methods, the index can be published only 2 years after the fact and is difficult for all but academic economists and statisticians to understand? When contemplating a change to the CPI, the Bureau has placed slightly greater emphasis on timeliness and relevance in order to have a CPI that is as broadly understood and accepted as possible. Commissioner
Abraham and colleagues may have summed it up best:
The BLS is intensely aware of the sensitive nature of the data it produces, and of the critical need for these data to be as accurate as possible. Although we believe that we can make important improvements in the CPI, we do not believe it to be possible to produce a perfect cost-of-living measure. It is, in fact, commonplace to observe that there is no single best measure of inflation. It is evident that the expanding number of users of the CPI have objectives and priorities that sometimes can come into conflict. The BLS response to this situation has been to develop a "family of indexes" approach, including experimental measures designed to provide information that furthers assessment of CPI measurement problems, or to focus on certain population subgroups, or to answer different questions from those answered by the CPI. All of these measures are carefully developed but have their own limitations. Those who use the data we produce should recognize these limitations and exercise judgment accordingly concerning whether and how the data ought to be used. 
